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The “False” Set of Portland Cement. 


By W. WATSON, B.Sc., and Q. L. CRADDOCK, M.Sc. 


“ FALSE ”’ set is defined as the stiffening of a paste of cement and water which 
occurs a few minutes after mixing. It is particularly noted with some finely- 
ground cements when the period of mixing is curtailed to about two minutes. 
This stiffening is sufficient in some cases to prevent penetration of the setting- 
time needle used in tests. If, however, the mixing period is prolonged to four or 
five minutes the same cement exhibits normal setting properties. Butler! suggested 
that there may be a danger of loss of strength and workability of concrete when 
this quick set is disregarded in favour of that obtained by longer mixing. Further- 
more, he stated that intensive trowelling for two minutes on the gauging slab is 
quite different from the mere turning over of the concrete mass in a mixing 
machine, and until evidence is available that cements which show this quick set 
after a few minutes’ gauging do not lose their plasticity under working conditions, 
it does not appear to be safe to reject the fact of the quick set. 

In reply to these comments it was pointed out that the term “ initial set,” as 
given by the Vicat needle test, is an empirical point of use for practical purposes 
but not existing in fact. The normal setting of cement is probably a continuous 
process without any fixed points, or if such points exist they are not such as are 
determined by the present setting-time tests. What the test does convey is that a 
concrete made with a cement giving an initial set of, say, two hours will remain 
plastic and workable for at least that period. Hence, if there is a stiffening of 
the paste after two minutes it does not imply that the setting of the cement will 
be disturbed by ignoring it. 

In order to test Butler’s contention of the danger of disregarding this quick set, 
compression tests were made in which one set of 6 in. cubes was made up as rapidly 
as possible, while in another set the gauging was prolonged and the mix was left 
for twenty minutes with occasional stirring before the moulds were filled. The 
results were identical in the two sets of cubes, showing that “ false’ set can be 
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disregarded and treated as non-existent without any detriment to the early 
hardening or the ultimate strength of the concrete. The only practical aspect 
to be considered when making concretes which show “ false ”’ set is that care must 
be taken to see that at the time of placing the concrete is in a sufficiently plastic 
condition to fill the voids. 

Two explanations are offered for this phenomenon of “ false’ set. The first, 
not generally accepted as a full explanation, is insufficient gauging. This appears 
to be founded on the fact that only finely-ground cements exhibit “‘ false ”’ set. 

The very fine particles tend to “ ball’ on gauging and only become wetted on 
the outside of the test-piece, although giving a plastic mortar, but after a few 
minutes the water penetrates into the interior with an apparent stiffening of the 
paste which is mistaken for initial set. The other explanation is that a change 
takes place in the clinker-gypsum mixture when this is finely ground. Stanger 
believed that “‘ false ’’ set is due to the great heat developed in the tube mill when 
grinding clinker very finely, causing partial dehydration of the gypsum. The 
partially-dehydrated gypsum then assumes a set of its own, sufficient to hold up 
the Vicat needle. In support of this theory he stated that “‘ false ’’ set is particu- 
larly noticeable in heavily-gypsumised cements which have been very finely 
ground and presumably heated. That “ false ’’ set has some connection with the 
dehydration of the gypsum was also confirmed in America where it was found that 
“* false ’’ set can be induced in any well-made cement by raising the finishing mill 
temperature to 230 deg. F. or above. It was also found that the greater the amount 
of gypsum added, the longer the mixing period required to eradicate “‘ false ”’. set. 
The explanation offered was that the gypsum on being converted into anhydrite 
loses its solubility efficiency as a retarder. 

Koyanagi? showed that cements containing more than 1.4 per cent. sulphur 
trioxide usually exhibit “ false” set when the mill temperature exceeds 300 deg. F., 
but not when the gypsum content is reduced to 0.9 to 1.2 per cent. sulphur tri- 
oxide. This is not explained by assuming that the slightly greater quantity of 
gypsum absorbs the excess water, as these cements give “ false’”’ sets even when 


mixed with an excess of water greater than could be absorbed by the extra quan- 
tity of gypsum ; moreover, these ‘' false ’’-set masses on lightly thumbing will 
immediately show an excess of water on the surface. 

Whitworth® suggested that “‘ false ’’ set may be caused by a portion of the 
gypsum having been dehydrated during grinding, crystallising out in the mass, 
and the crystals interlocking with sufficient cohesion to hold up the setting- 
time needle, the cement continuing a normal set. Mehta reported a “ false” set 
of 10 to 15 minutes losing cohesion and afterwards allowing the Vicat needle to 
penetrate entirely. Whitworth considered that this was due to some new con- 
centration of the liquid weakening the crystal bond in the gypsum. He con- 
cluded, from general considerations, that “‘ false’ set is a process for the most 
part distinct from normal setting and due to separate crystallisation of the dehy- 
drated gypsum in the cement. This appears to explain why Koyanagi obtained an 
optimum percentage of gypsum above which “ false ”’ set is liable to occur. 


1 Butler, Cement and Cement Manufacture, 1,32 (1928). 
® Koyanagi, Zement, No. zo (1930). 
3 Whitworth, Cement and Cement Manufacture, 4,759 (1931). 
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The Late Mr. Poul Larsen. 


Mr. Poul Larsen, Chairman of Messrs. 
F. L. Smidth and Co., died in Copen- 
hagen on May Io after a short illness, 
following an operation for appendicitis. 

Mr. Larsen was born in southern 
Jutland in 1859, the son of Captain 
and Mrs. Harald Larsen. He took his 
degree at Copenhagen University 
in 1882, and after 
a few years’ prac- 
tical training, part 
of which was spent 
with an engineering 
firm in Scotland, 
he became a part- 
ner in the firm of 
F. L. Smidth and 
Co. 

It is hardly 
necessary in this 
journal to refer to 
the world-wide ac- 
tivities of this con- 
cern, but it would 
be only proper to 
mention that the 
success of F. L. 
Smidth and Co. is 
almost entirely due 
to the exceptional 
vitality and the 
great technical and 
commercial genius. of 
Larsen. He was unquestionably the 
most outstanding industrialist Den- 
mark has ever produced, and, owing 
to his international interests through 
F. L. Smidth and Co. and many 
allied concerns, he was well known to 
almost every cement manufacturer 
throughout the world. He was Chairman 
of the Tunnel Portland Cement Co., Ltd., 
The Aalborg Portland-Cement-Fabrik, 
Societé de Ciment Portland de Helouan, 
and numerous other cement works, 
financial corporations, etc. 

Outside his family Mr. Larsen had few 
interests other than his work. He was 
happy when he could gather his children 
and grandchildren around him at his 
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beautiful country residence at Hojkol 
in Jutland, and when he could be with 
some of his engineers and discuss with 
them technical, as well as commercial and 
financial, problems relating to cemert. 
His vitality was amazing, and he was in 
actual control of all his various 
undertakings until only a few hours 
before the opera- 
tion. 

Mr. Larsen had 
an exceptional gift 
for creating a spirit 
of co-operation and 
good-fellowship in- 
side his organisa- 
tion. He took a 
keen interest in the 
welfare of every 
one of his em- 
ployees. During 
Many years it was 
his habit to have 
a personal chat 
with each one at 
the close of the 
year. 

Almost one of the 
last acts Mr. Larsen 
did was to take 600 
workmen from the 
Valby Engineering 
Works on a trip to Aalborg in order to 
show them the machinery they had 
made in operation, and during a dinner 
that evening he paid a very moving 
tribute to the working engineer. 

In the last few years of Mr. Larsen’s 
life he devoted a great deal of his time 
to ensure that his firm could be carried 
on without him. He converted the 
business into a limited company, and 
made every provision it was possible 
to make. 

Mr. Poul Larsen was a great chief and 
a great friend. The memory of his 
greatness will live for many years, not 
only with his staff, but with his numerous 
friends in the cement trade. 

N. M. JENSEN 
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Studies on Ore (or Iron) Cement. 
By S. NAGAI, I. YOSHIDA and K. MATSUOKA. 

FURTHER investigations on iron cement have been made by the authors at the 
Institute of Silica Industry, Tokio Imperial University, and the following results 
are now available. 

The raw materials (limestone, ganister and copper slag) were analysed. The 
copper slag, the use of which in cement making is one of the objects of the study, 
was obtained from two refineries, and the analyses are given in Table I. 


TABLE I. 
ANALYSES OF Raw MATERIALS. 


Loss on 

ignition. SiO,. Al,O3. Fe,O3. CaO. MgO. Total. 
% % % % % % % 

Copper slag (1) — 5.50 41.81 6.04 46.99 5.61 1.31 96.26 
6 (2) 0.87 39.87 8.39 28.70 21.02 1.01 99.88 
Ganister (1) 1.19 86.84 5.36 3.41 1.53 Trace 98.40 
= (2) 2.01 88.70 3-75 3.04 0.65 0.87 99.02 
Limestone (1) 43-40 0.31 0.51 0.27 54.39 0.83 99.71 
(2) 43-74 0.17 0.08 0.04 54-64 1.28 99.95 


The copper slag (2) is quite different from slag (1) in that it contained a 
smaller amount of Fe,O, and larger percentage of CaO. The samples of ganister 
had a large silica content. These raw materials were mixed in several proportions, 
and analyses are given in Table II. 


TABLE II. 
ANALYSES AND CALCULATIONS OF MODULI AND INDICES OF Raw MIXTURES. 





Raw Raw mixture Raw mixture 
mixture No. 2A. No. 2B. 
0.2. 

Ta. ITAa. | ITAb. | IICc. | IIBa. | IIBb. | ITBc. 

‘ Limestone Parts .. |(1) 78 |(2) 1,000 1,000 | 1,000 | 1,000 | 1,000 | 1,000 
a8 Ganister oo coe, RD RE FUR) SaaS: Raeg. | 07.8) 2a8.s rae) 898.6 
EF Copper slag ,, .. |(1) 411 |(2) 223.8 | 235.2 | 251.1 | 212.9 | 224.4 | 240.2 
Loss on ignition % 33.66 33-03 | 32.53 | 32.09 | 33.11 | 32.68 | 32.23 
8 SiO, .% es 14.11 14.31 14.90] 15.52] 14.52] 15.10] 15.74 
Sef | Al,O, a ie 1.13 1.78 1.85 1.92 1.73 1.80] 1.88 
g& © Fe,0, an 3 6.37 5.07 5.28 5.50| 4.88 5.07 | 5.28 
g's ‘g | Cad + »” 43-16 44-44 | 44.08 | 43.69] 44.36] 43.97] 43.50 
9 MgO os a 0.84 1.20 1.20 1.20 1.20 1.19 1.19 
ev Total <a ER 99.27 99.88 | 99.84 | 99.83 | 99.80] 99.81 | 99.82 
3 6 ¢ Hydraulic modulus 2.00 2.10 2.00 1.90 2.10 2.00 1.90 
3 3 s Silicate modulus . . 1.89 2.09 2.09 2.09 2.20 2.20| 2.20 
e 2G , Activity index... 12.5 8.04 8.04 8.04 8.38 8.38 8.38 
- ™ (Iron modulus... 0.18 0.35 0.35 0.35 0.36 0.36 | 0.36 
Sig 2CaO.Fe,O, % 16.3 12.9 13.3 13.8 12.4 12.8 13.3 
&§-§ | 3CaO.Al,0, 4 4-5 7% 2.3 75 6.9 aE 7-3 
397% ) 2CaO.SiO, is 12.7 11.3 21.0 31.4 11.8 22.1 33-4 
& &, | 3Ca0.SiO, % 64.0 66.8 56.5 45:4: 1-060 | 58:9 1-440 
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From these results it is seen that iron cement of the proper composition can 
be easily obtained by mixing three raw materials. Slag from copper refineries, 
therefore, is a suitable raw material for iron cement which has the properties of 
low heat of hydration and high resistibility to sea water. The values of activity 
index and iron modulus are different from those of ordinary Portland cement, 
due to the large content of iron. 

By using the raw mixture Ia, several series of comparative tests were carried 
out to study the degree of combination between CaO and SiO,, Al,O, and Fe,O;, 
by determining the residual free lime and insoluble residue of acid components. 
The heating temperatures were 1,300 to 1,400 deg. C. and the heating periods 
were one to six hours; these heating conditions were considerably reduced by 
adding 0.5 to 2 per cent. calcium fluoride or fluorspar. The results are shown 
in Table III. 

TABLE III. 


CoMPARATIVE TESTS OF HEATING RAW MATERIAL IA AT 1,300 TO 1,400 DEG. C. 
FOR I to 6 HOURS, WITH AND WITHOUT 0.5 TO 2 PER CENT. 
CatciuM FLuorRIDE. 








Heating Heating | Amount of | Amount of | Amount of 
No. of Exp. temperature. time. calcium free lime. Ca-fluoride. 
fluoride. 
deg. C. hrs. % 7 % 
ee 1,300 3 ° 12.81 1.65 
Ca) vai a 6 ° 11.60 0.56 
Series I 3% 1,350 I ° 5.98 1.31 
?) ae i 3 ° 3-13 1.16 
(5) + 1,400 I ° 2.25 0.98 
. "} ee 1,300 3 0.5 10.35 1.34 
. BI 6. 1,350 I 0.5 2.95 0.93 
Series 1 ROP ec 2 3 0.5 1.51 0.78 
i’. 1,400 I 0.5 0.92 0.63 
ae on 1,300 3 1.0 7-05 0.94 
: ESR sas 1,350 I 1.0 a3 0.79 
Series TE CBBF ss ‘< 3 1.0 0.97 0.70 
C5) =. ss 1,400 I 1.0 0.32 0.18 
[ es oa 1,300 3 2.0 0.89 0.62 
. 5S) oo 1,350 I 2.0 0.45 0.51 
Series IV 108 = ~ 3 2.0 0.38 0.33 
7) eee 1,400 I 2.0 ° 0.10 


It is seen that the heating temperature of iron cement must be about 1,450 
to 1,500 deg. C., which is higher by 50 to 100 deg. C. than that of ordinary 
Portland cement owing to the smaller amount of Al,O, and 3CaO.Al,O0, or of 
celite part: 4CaO.Al,0,.Fe,0,;. Calcium fluoride had a considerable effect on 
the combination of CaO with SiO,, Al,O,; and Fe,O3, and lowered the heating 
temperature. The addition of 0.5 to 1 per cent. of CaF, is sufficient to lower the 
sintering temperature of iron cement by 50 to roo deg. C. 

Two mixtures of high iron oxide Portland cement were prepared by using 
Si0,, Al,O3, Fe,O3;, CaCO, and CaF,, i.e. (1) the third mixture: ore cement (or 
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iron cement) and (2) the fourth mixture: 


cement “‘ Kalicrete ’’ (Thorvaldson). 
moduli and indices given in Table IV. 
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high iron oxide special Portland 
These two mixtures have the compositions, 


TABLE IV. 
ComposITIONs, MODULI AND INDICES OF Two Raw MIXTUuREs. 


CaCO; .. 
sO, .. 
Fe,O, ee 
Al,O; .. 


Proportion os 
Loss on ignition 

SO, .. a 

Composition Al,O3 .. ome 
of raw Fe,O, .. i 
mixture CaO ae 
MgO .. 6 

Total .. ne 


SiO, .. 
ae 
Fe,O, ee 
CaO 


Calculated 
composition 


Hydraulic modulus . 
Moduli and Silicate modulus 
index Activity index 
Iron modulus 


The raw mixtures IIIb and IVa were tested on combination by heating at 
T,300 to 1,400 deg. C. for one to three hours with and without calcium fluoride. 


The results are given in Table V. 


No. 3 raw mixture, 


IIIb. 


78.5 parts 


14.5 
7.0 


34.92% 
14.50,, 
0.63 ,, 
6.45,, 
43-24, 
Trace 
99-74» 


22.29 ,, 
0.97 ,, 
9.92,, 

66.47 ,, 


2.00 
2.05 

23.0 
0.10 


TABLE V. 


HEATING MIxTuREs IIIB aNp IVA aT 1,300 TO 1,400 DEG. C. FOR I TO 3 Hours 
WITH AND WITHOUT CaF,,. 





Heating Heating 

No. of Exp. temperature. time. 

deg. C. hrs. 
(28)... 1,300 3 
CC 1,350 I 
os a a 3 
? a 1,400 I 
Series III > 1.300 3 
(23)... 1,350 I 
(24) .. ” 3 
(25) ws 1,400 I 
i 1,300 I 
Oa ee 1,350 I 
: 2 oe 1,300 I 
Series IV me. 1,350 
(39) .- 1,300 I 
POSS) les 1,350 I 





Amount 


of 


SS ES Se ae 


0.5 
0.5 
1.0 
1.0 


CaF,. 


No. 4 raw mixture, 
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IVa. 


78.1 parts 


14.6 
49 


” 


ea 


34-14% 
15.16,, 
3.01 ,, 
4-56, 
42.83 ,, 
0.If ,, 
90.81 ,, 


23.03,, 
4:57» 
6.92 ,, 

65.02 ,, 


1.87 
2.00 
5-04 
0.66 


Amount of | Amount of 
free lime. insoluble 
residue. 
% % 

14.21 1.44 
7:83 0.95 
5-24 9.35 
3-35 0.17 
9.40 0.83 
4:77 0.54 
3.01 1.25 
0.21 0.10 
7.51 0.83 
2.53 0.46 
6.09 0.67 
0.64 0.40 
3-73 0.43 
0.24 0.33 
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Coe abs So oe ee 


ha 
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It is seen that these two mixtures did not combine so well even by heating 
at 1,350 or 1,400 deg. C. for one hour, leaving 2.5 per cent. (No. 27) or 3.4 per 
cent. (No. 21) free lime, but the combinations were evidently promoted by adding 
0.5 to r per cent. CaFy. 

The fifth raw mixture was prepared by replacing about 3.5 per cent. of CaO 
by MgO in mixture No. 2 by using dolomite. The mixture thus obtained had 
the following composition: Loss on ignition 33.32 per cent. ; SiO, 14.97 per cent. ; 
Al,O, 1.81 per cent. ; Fe,O 3 5.07 per cent. ; CaO 41.07 per cent. ; MgO 3.61 per 
cent. ; total, 99.82 per cent. When calcined the mixture had the following 
composition : SiO, 22.47 per cent.; Al,O; 2.71 per cent. ; Fe,O, 7.60 per cent. ; 
CaO 61.58 per cent.; MgO 5.42 per cent.; total, 99.88 per cent. This mixture 
had the following moduli and indices : Hydraulic modulus, 1.88 [special hydraulic 
modulus (CaO + MgO)/(SiO, + R,O3), 2.04]; silicate modulus, 2.18; activity 
index, 8.30; iron modulus, 0.36. This mixture was tested on combination 
by the same method, namely, heating at 1,300 deg. C. and 1,350 deg. C. for one 
hour, and the following results were obtained. 

TABLE VI. 


Tests BY HEATING MIXTURE V AT 1,300 DEG. C. AND 1,350 DEG. C. FOR ONE Hour 
WITH AND WITHOUT CaF,. 


Heating Heating Amount of Amount of 
No. of Exp. temperature. time. free lime. insoluble 
residue. 
deg. C hrs % % 
P (36) ‘ 1,300 I 6.01 0.18 
Series V_{ OC ae 1,350 I 0.05 0.03 


Mixture No. 5 combined very well by heating at 1,350 deg. C., and is equal to 
mixture No. 2. 

The authors are now studying the preparation of clinkers and cements from 
mixtures Nos. 2, 4 and 5, the hydraulic strengths and resisting properties of these 
cements to various salt solutions, heat of setting and hardening of high-iron 
oxide Portland cements, etc. 








Crépe Paper Bags. By F. Hoyer. Zement, p. 699, 1934.—Sacks made from 
crépe paper have characteristics similar to those of jute sacks and are said to be 
much more flexible than smooth paper sacks. The paper has, however, to be 
créped in a specially designed machine to give it sufficient strength. 

Universal Air Separator. By A.B. Helbig. Zement, pp. 163, 175, 1934.— 
A new air separator for cement is described which has separate drives for the 
air separator and distributing table. The cement is fed without agitation on to 
a distributing table with a smooth surface in a very thin uniform film which is 
then spread out into the surrounding air space. Due to the varying surface 
speeds on the distributing table the whole air stream is filled with cement. The 
large particles are removed, and the efficiency is claimed to be go per cent. 
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Weights and Volumes of Slurry at Various Water 


THE figures given in Tables I to XXI represent the weights and volumes of 
slurry required to produce 1 lb. of clinker. 
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Contents and Loss-on-Ignition Values. 


following data: 


(x) x cubic foot of slurry at 41.5 per cent. water content weighs 97.32 lb. 


(2) Clinker contains 2.5 per cent. ash taken up from the coal used for 


burning. 


(3) 1 lb. of water at 62 deg. F. occupies 0.01602 cubic foot. 


(4) 1 cubic foot = 6.228 gallons. 


Moisture content 
of slurry. 


34.0 per cent. 


34.5 
35.0 
35.5 
36.0 
36.5 
37.0 
37.5 
38.0 
38.5 
39.0 
39.5 
40.0 
40.5 
41.0 
41.5 
42.0 
42.5 
43.0 
43.5 
44.0 
44.5 
45.0 
45.5 
46.0 
46.5 
47.0 





Loss ON IGNITION = 35.0 PER CENT. 
1 Ib. clinker is obtained from 1.5 Ib. dry slurry. 


Lb. wet slurry. 


2.273 Ib. 


2.290 
2.308 
2.326 
2.344 
2.362 
2.380 
2.400 
2.419 
2.439 
2.458 
2.479 
2.500 
2.521 
2.542 
2.563 
2.586 
2.609 
2.632 
2.655 
2.679 
2.703 
2.727 
2.752 
2.777 
2.803 
2.830 


TABLE I. 


Quantities to produce 1 Ib. clinker. 


0.1351 gal. 


0.1369 
0.1387 
0.1405 
0.1423 
0.1441 
0.1459 
0.1478 
0.1498 
0.1518 
0.1538 
0.1558 
0.1578 
0.1599 
0.1620 
0.1641 
0.1664 
0.1687 
0.1710 
0.1733 
0.1757 
0.1781 
0.1805 
0.1830 
0.1855 
0.1881 
0.1907 


Gallons wet slurry. 





Cubic feet wet slurry. 


0.02170 cu. ft. 


0.02198 
0.02227 
0.02256 
0.02285 
0.02314 
0.02343 
0.02374 
0.02405 
0.02436 
0.02468 
0.02501 
0.02533 
0.02567 
0.02601 
0.02635 
0.02671 
0.02707 
0.02745 
0.02782 
0.02820 
0.02858 
0.02896 
0.02934 
0.02973 
0.03018 
0.03063 


The calculations are based on the 
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34.5 
35.0 
35.5 
36.0 
36.5 
4 37.0 
37.5 
38.0 
4 38.5 
i 39.0 
Bl 39.5 
x 40.0 
BS 40.5 
41.0 
41.5 
42.0 
42.5 
43.0 
43.5 
E 44.0 
44.5 
45.0 
45.5 
46.0 
46.5 
47.0 





Moisture content 
of slurry. 


34.0 per cent. 


34.5 
35.0 
35.5 
36.0 
36.5 
37.0 
37.5 
38.0 
38.5 
. 39.0 
39.5 
40.0 
40.5 
41.0 
41.5 
42.0 
42.5 
43.0 
43.5 
44.0 
44.5 
45.0 
45.5 
46.0 
46.5 
47.0 














Moisture content 
of slurry. 








TABLE Ii. 
Loss ON IGNITION = 35.1 PER CENT. 
1 Ib. clinker is obtained from 1.503 Ib. dry slurry. 
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Lb. wet slurry. 


4 34.0 per cent. 2.277 Ib. 


2.295 
2.313 
2.331 
2.349 
2.367 
2.385 
2.405 
2.424 
2.444 
2.463 
2.484 
2.505 
2.526 
2.547 
2.568 


2.591 ., 


2.614 
2.637 
2.660 
2.684 
2.708 
2.732 
2.758 
2.783 
2.809 
2.836 


Lb. wet slurry. 


2.280 Ib. 


2.298 
2.316 
2.334 
2.352 
2.370 
2.388 
2.408 
2.427 
2.447 
2.467 
2.488 
2.509 
2.530 
2.551 
2.572 
2.595 
2.618 
2.641 
2.664 
2.688 
2.712 
2.736 
2.762 
2.787 
2.813 
2.840 


” 


” 


Quantities to produce 1 Ib. clinker. 


0.1354 
0.1372 
0.1390 
0.1408 
0.1426 
0.1444 
0.1462 
0.1481 
0.1501 
0.1521 
0.1541 
0.1561 
0.1581 
0.1602 
0.1623 
0.1644 
0.1667 
0.1690 
0.1713 
0.1736 
0.1760 
0.1784 
0.1808 
0.1833 
0.1858 
0.1884 
0.1910 





TABLE III. 
Loss ON IGNITION = 35,2 PER CENT. 


1 Ib. clinker is obtained from 1.505 Ib. dry slurry. 


| Gallons wet slurry. 


gal. 0.02175 cu. ft. 


0.02203 
0.02232 
0.02261 
0.02290 
0.02319 
0.02348 
0.02379 
0.02410 
0.02441 
0.02473 
0.02506 
0.02538 
0.02572 
0.02606 
0.02640 
0.02676 
0.02713 
0.02750 
0.02785 
0.02824 
0.02863 
0.02901 
0.02939 
0.02978 
0.03023 
0.03068 


Quantities to produce 1 Ib. clinker. 





Gallons wet slurry. 





0.1355 
0.1374 
0.1392 
0.1410 
0.1428 
0.1446 
0.1464 
0.1483 
0.1503 
0.1523 
0.1543 
0.1563 
0.1583 
0.1605 
0.1626 
0.1647 
0.1670 
0.1693 
0.1716 
0.1739 
0.1763 
0.1787 
0.1810 
0.1836 
0.1861 
0.1887 
0.1914 


gal. 


” 








0.02178 cu. ft. 


0.02207 
0.02236 
0.02265 
0.02294 
0.02323 
0.02352 
0.02383 
0.02414 
0.02445 
0.02477 
0.02510 
0.02542 
0.02576 
0.02610 
0.02644 
0.02680 
0.02716 
0.02754 
0.02790 
0.02829 
0.02868 
0.02905 
0.02944 
0.02984 
0.03029 
0.03074 











Cubic feet wet slurry. 
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TABLE IV. 
Loss ON IGNITION = 35.3 PER CENT. 
1 1b. clinker is obtained from 1.507 lb. dry slurry. 


Moisture content Quantities to produce 1 Ib. clinker. 
of slurry. en ee eae 


Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 


34.0 per cent. 2.283 Ib. 0.1357 gal. 0.02181 cu. ft. 
34.5 2.301 0.1376 0.02210 
35.0 2.319 0.1394 0.02239 
35.5 2.337 0.1412 0.02268 
36.0 2.355 0.1430 0.02297 
36.5 2.373 0.1448 0.02326 
37.0 2.392 0.1467 0.02355 
37.5 » 2.411 0.1486 0.02386 
38.0 2.430 0.1506 0.02417 
38.5 2.450 0.1526, 0.02448 
39.0 2.470 0.1546 0.02480 
39.5 2.491 0.1566 0.02513 
40.0 2.512 0.1586 0.02545 
40.5 2.532 0.1607 0.02578 
41.0 2.553 0.1628 0.02613 
41.5 2.574. 0.1649 0.02646 
42.0 2.597 0.1672 0.02683 
42.5 2.620 0.1695 0.02718 
43.0 2.643 0.1718 0.02756 
43.5 2.666 0.1742 0.02793 
44.0 2.690 0.1765 0.02831 
44.5 2.714 0.1789 0.02870 
45.0 2.739 0.1813 0.02909 
45.5 2.766 0.1838 0.02948 
46.0 2.791 0.1864 0.02988 
46.5 2.817 0.1890 0.03033 
47.0 2.844 0.1917 0.03078 


TABLE V. 
Loss ON IGNITION = 35.4 PER CENT. 
1 Ib. clinker is obtained from 1.510 Ib. dry slurry. 


Moisture content Quantities to produce 1 Ib. clinker. 


f sl ; er een ee 
nee Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 


34.0 per cent. 2.288 Ib. 0.1360 gal. 0.02185 cu.ft. 
34.5 2.306 0.1378 0.02214 
35.0 2.324 0.1396 0.02243 
35.5 2.342 0.1414 0.02272 
36.0 2.360 0.1432 0.02301 
36.5 2.378 0.1450 0.02330 
37.0 2.396 0.1469 0.02359 
37.5 2.416 0.1489 0.02391 
38.0 2.436 0.1509 0.02423 
38.5 2.455 0.1529 0.02455 
39.0 2.475 0.1549 0.02487 
39.5 2.496 0.1569 0.02519 
40.0 2.517 0.1589 0.02551 
40.5 2.538 0.1611 0.02586 
41.0 2.559 0.1633 0.02621 
41.5 2.581 0.1655 0.02656 
42.0 2.603 0.1677 0.02691 
42.5 2.626 0.1699 0.02727 
43.0 : 2.649 0.1722 0.02763 
43.5 2.673 : 0.1746 0.02801 
44.0 2.697 0.1770 0.02839 
44.5 2.721 0.1794 0.02878 
45.0 2.745 0.1818 0.02917 
45.5 2.771 0.1843 0.02956 
46.0 2.797 0.1868 0.02995 
46.5 2.822 0.1894 0.03039 
47.0 2.849 0.1920 0.03083 
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TABLE VI. 
Loss ON IGNITION = 35.5 PER CENT. 
1 Ib. clinker is obtained from 1.512 lb. dry slurry. 


Moisture content Quantities to produce 1 Ib. clinker. 
of slurry. Freee gee ae oe eee oe 


Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 
34.0 per cent. 2.291 Ib. 0.1362 gal. 0.02189 cu. ft. 
34.5 2.309 ,, 0.1380 0.02217 
35.0 3.337 ., 0.1398 0.02246 
35.5 2.345 0.1416 0.02275 
36.0 2.363 0.1434 0.02304 
36.5 2.381 0.1452 0.02333 
37.0 2.399 0.1471 0.02362 
37.5 2.419 0.1491 0.02394 
38.0 2.439 0.1511 0.02426 
38.5 2.458 0.1531 0.02458 
39.0 2.478 0.1551 0.02490 
39.5 2.499 0.1571 0.02522 
40.0 2.521 0.1592 0.02555 
40.5 2.541 0.1613 0.02590 
41.0 2.562 0.1635 0.02625 
41.5 2.584 0.1657 0.02660 
42.0 2.606 0.1679 0.02695 
42.5 2.629 0.1701 0.02730 
43.0 2.652 0.1723 0.02765 
43.5 2.676 0.1747 0.02803 
44.0 2.700 0.1771 0.02842 
44.5 2.725 0.1795 0.02881 
45.0 2.749 0.1820 0.02920 
45.5 2.775 0.1845 0.02959 
46.0 2.800 0.1870 0.02998 
46.5 2.826 0.1896 0.03042 
47.0 2.853 0.1923 0.03087 





TABLE VII. 
Loss ON IGNITION = 35.6 PER CENT. 
1 1b. clinker is obtained from 1.514 Ib. dry slurry. 


Moisture content Quantities to produce 1 Ib. clinker. 
of slurry. penne rmenertnnt eee ! 


Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 


34.0 per cent. 2.294 lb. 0.1364 gal. 0.02192 cu. ft. 
34.5 2.312 0.1382 0.02220 
35.0 2.330 0.1400 0.02249 
35.5 2.348 0.1418 0.02278 
36.0 2.366 0.1436 0.02307 
36.5 2.385 0.1454 0.02336 
37.0 2.403 0.1473 0.02365 
37.5 2.422 0.1493 0.02397 
38.0 2.442 0.1513 0.02429 
38.5 2.462 0.1533 0.02461 
39.0 2.481 0.1553 0.02493 
39.5 2.503 0.1573 0.02525 
40.0 2.524 0.1593 0.02558 
40.5 2.545 0.1615 0.02593 
41.0 2.566 0.1637 0.02628 
41.5 2.587 0.1659 0.02663 
42.0 2.610 0.1681 0.02698 
42.5 2.632 0.1703 0.02734 
43.0 2.656 0.1726 0.02770 
43.5 2.680 0.1750 0.02808 
44.0 2.704 0.1774 0.02846 
44.5 2.728 . 0.1798 0.02885 
45.0 2.752 0.1823 0.02924 
45.5 2.778 0.1848 0.02963 
46.0 2.804 0.1873 0.03002 
46.5 2.830 0.1899 0.03046 
47.0 2.857 0.1925 0.03091 





Pace 154 


Moisture content 
of slurry. 


34.0 per cent 


34.5 
35.0 
35.5 
36.0 
36.5 
37.0 
37.5 
38.0 
38.5 
39.0 
39.5 
40.0 
40.5 
41.0 
41.5 
42.0 
42.5 
43.0 
43.5 
44.0 
44.5 
45.0 
45.5 
46.0 
46.5 
47.0 


Moisture content 
of slurry. 


34.0 per cent. 


34.5 
35.0 
35.5 
36.0 
36.5 
37.0 
37.5 
38.0 
38.5 
39.0 
39.5 
40.0 
40.5 
41.0 
41.5 
42.0 
42.5 
43.0 
43.5 
44.0 
44.5 
45.0 
45.5 
46.0 
46.5 
47.0 
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Loss ON IGNITION = 35.7 PER CENT. 
1 Ib. clinker is obtained from 1.517 lb. dry slurry. 


Lb. wet slurry. | Gallons wet slurry. 
2.298 lb. 0.1367 gal. 
3.315 ,, 0.1385 _ ,, 
2.335 ,, 0.1403 =, 
2.353 ,, O48) 4, 
S371 + 0.1439 ,, 
2.389 ,, 0.1457 ,, 
2.407 ,, 0.1475 ,, 
2.427 ,, 0.1495 ,, 
2.446 ,, 0.1515 _ ,, 
2.466 ,, 0.1535 ,, 
2.486 ,, 0.1555 _ ,, 
2.508 ,, 0.1575 ,, 
2.529 ,, 0.1596 ,, 
2.550 ,, 0.1618 ,, 
2.571 ,, 0.1640 ,, 
2.593 ,, 0.1662 ,, 
2.615 ,, 0.1684 ,, 
2.638 ,, 0.1707 ,, 
2.661 ,, 0.1730 _ ,, 
2.685 ,, 0.1754 _,, 
2.709 ,, OU7TTS 3; 
2.734 ,, 0.1802 ,, 
2.758 ,, 0.1826 ,, 
2.784 ,, 0.4851 -.,. 
2.809 ,, O.1S7C 
2.835 ,, 0.1903 ,, 
2.863 ,, 0.1930 ,, 


Loss ON IGNITION = 35.8 PER CENT. 
1 Ib. clinker is obtained from 1.519 lb. dry slurry. 


Lb. wet slurry. 


2.301 Ib. 


2.320 ,, 
2.338 ,, 
2.356 ,, 
2.374 ,, 
2.392 ,, 
2.411 ,, 
2.430 ,, 
2.450 ,, 
2.470 ,, 
2.490 ,, 
2.511 ,, 
2.532 ,, 
2.553 ,, 
2.575 4, 
2.596 ,, 
2.619 ,, 
2.642 ,, 
2.664 ,, 
2.689 ,, 
3.713 ,, 
S787 ., 
2.762 ,, 
2.787 ,, 
2.813 ,, 
2.839 ,, 
2.865 ,, 


TABLE VIII. 


MANUFACTURE 


JUNE, 1935 





Quantities to produce 1 lb. clinker. 





TABLE IX. 


Quantities to produce 1 Ib. clinker. 


0.1368 gal. 


0.1386 
0.1404 
0.1422 
0.1440 
0.1459 
0.1478 
0.1498 
0.1518 
0.1538 
0.1558 
0.1578 
0.1598 
0.1620 
0.1642 
0.1664 
0.1686 
0.1709 
0.1732 
0.1756 
0.1780 
0.1804 
0.1829 
0.1854 
0.1879 
0.1905 
0.1931 


Gallons wet slurry. 


I 





0.02195 
0.02224 
0.02253 
0.02282 
0.02311 
0.02340 
0.02369 
0.02401 
0.02433 
0.02465 
0.02497 
0.02530 
0.02563 
0.02598 
0.02633 
0.02668 
0.02703 
0.02739 
0.02775 
0.02813 
0.02852 
0.02891 
0.02930 
0.02969 
0.03008 
0.03053 
0.03098 


0.02198 
0.02227 
0.02256 
0.02285 
0.02314 
0.02343 
0.02373 
0.02405 
0.02437 
0.02469 
0.02501 
0.02533 
0.02565 
0.02600 
0.02635 
0.02670 
0.02706 
0.02742 
0.02778 
0.02817 
0.02856 
0.02895 
0.02934 
0.02973 
0.03012 
0.03056 
0.03101 


Cubic feet wet slurry. 


cu. ft. 





Cubic feet wet slurry. 


cu. ft. 








craks aE 
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TABLE X. 
Loss ON IGNITION = 35.9 PER CENT. 
1 lb. clinker is produced from 1.521 lb. dry slurry. 











Moisture content Quantities to produce 1 Ib. clinker. 
of slurry. te ee ee Ee SEE ee ere eee ee ee a ee ee 
Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry, 
34.0 per cent. 2.304 Ib. 0.1370 gal. 0.02201 cu. ft. 
34.5 a 2.323 ,, 0.1388 ,, 0.02230 ,, 
35.0 Ee 2.341 ,, 0.1406 ,, 0.02259 _ 
35.5 eo 2.359 ,, 0.1424 ,, 0.02288 _ ,, 
36.0 » S.91F + 0.1442 ,, 0.02317 ,, 
36.5 $i 2.396 ,, 0.1461 —,, 0.02346 ,, 
37.0 *» 2.414 ,, 0.1480 ,, 0.02376, 
37.5 + 2.434 ,, 0.1500 = ,, 0.02408 __,, 
38.0 % 2.453 ,, 0.1520 ,, 0.02440 ,, 
38.5 va 2.473 ,, 3640 wc | 0.02472 ,, 
39.0 ‘a 2.493 ,, 0.1560 ,, 0.02504 ,, 
39.5 * 2.514 ,, 0.1580, 0.02536 _—s,, 
40.0 Pe 2.536 ,, 0.1601 =,, 0.02569 ,, 
40.5 da 2.557 ,, 0.1623 ,, 0.02604 ,, 
41.0 * 2.578 ,, 0.1645 ,, 0.02639 
41.5 s 2.599 ,, 0.1667 ,, 0.02675 ,, 
42.0 - 2.622 ,, 0.1689, 0.02711 ,, 
42.5 a 2.645 ,, OFT 5 0.02747 =, 
43.0 < 2.668 ,, 0.1734 ,, 0.02783 ,, 
43.5 ve 2.692 ,, 0.1758 ss, 0.02821 ,, 
44.0 we S717 0.1782 _,, 0.02860, 
44.5 ss 2.741 ,, 0.1806 ,, 0.02899 _ _,, 
45.0 ‘s 2.765 ,, 0.1831 ,, 0.02938 
45.5 - 2.791 ,, 0.1856 ,, 0.02977, 
46.0 es 2.817 ,. 0.1881 =, 0.03016 ,, 
46.5 * 2.843 ,, 0.1907 ,, 0.03061 ,, 
47.0 - 2.869 ., 0.1933 ,, 0.03106, 








TABLE XI. 
Loss ON IGNITION = 36.0 PER CENT. 
1 Ib. clinker is produced from 1.524 Ib. dry slurry. 














Moisture content Quantities to produce 1 lb. clinker. 
of slurry. re a oe ae een os or eee eae eee eg ee Be eee rae reer eee 
Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 
34.0 per cent. 2.309 Ib. 0.1373 gal. | 0.02206 cu. ft. 
34.5 a 2.327 ,, 0.1391, 0.02235, 
35.0 ie 2.345 ,, 0.1409 ,, 0.02264 ,, 
35.5 a 2.364 ,, O.3487 0.02293 ,, 
36.0 ‘“ 2.382 ,, 0.1445 = ,, 0.02322 ,, 
36.5 % 2.400 ,, 0.1464 ,, 0.02351 _ ,, 
37.0 * 2.419 ,, 0.1483, 0.02381 ,, 
37.5 vs 2.438 ,, 0.1503 =O, 0.02413 ,, 
38.0 * 2.458 ,, 0.1533 __,, 0.02445 os 
38.5 a 2.478 ,, 0.1543, 0.02477 ,, 
39.0 oe 2.498 ,, 0.1563 ,, 0.02509 _ ,, 
39.5 ‘ 2.519 ,, 0.1583 ,, 0.03541 , ° 
40.0 a 2.541 ,, 0.1604 ,, 0.02574 _ ,, 
40.5 a 2.562 ,, 0.1626 ,, 0.02609 _ ,, 
41.0 ‘i 2.583 ,, 0.1648 ,, 0.02644 _ ,, 
41.5 me 2.605 ,, 0.1670 ,, 0.02679 ,, 
42.0 a 2.627 ,, 0.1692 _,, 9.02715 _ _,, 
42.5 i 2.650 ,, 0.1714 ,, 0.02751 _ ,, 
43.0 $6 2.673 ,, 0.1737 ,, 0.02787 _ ,, 
43.5 = 2.697 ,, 0.1761 =,, 0.02826 _ i, 
44.0 ee 2.722 ,, 0.1785 ,, 0.02865 _ _,, 
44.5 és 2.746 ,, 0.1810 ,, 0.02904 ,, 
45.0 ‘e RITE is 0.1835 ,, 0.02943 __s,, 
45.5 es 2.797 ., 0.1860 ,, 0.02982 ,, 
46.0 os 2.822 ,, 0.1885 ,, 0.03021 _ ,, 
46.5 “ 2.848 ,, 0.1911 _ ,, 0.03066 ,, 


47.0 2.875 0.1937 0.03112 
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TABLE XII. 
Loss ON IGNITION = 36.1 PER CENT. 
1 lb. clinker is obtained from 1.526 lb. dry slurry. 


Moisture content Quantities to produce 1 Ib. clinker. 


of slurry. LTA GEN AS Das eh OE ENS ISO) POC IGE Rea ng TSE Re aa 
Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 


34.0 per cent. 2.312 Ib. 0.1375 gal. 0.02209 cu. ft. 
34.5 2.330 ,, 0.1393 0.02238 
35.0 2.349 0.1411 0.02267 
35.5 2.367 0.1429 0.02296 
36.0 2.385 0.1447 0.02325 
36.5 2.403 0.1466 0.02354 
37.0 2.422 0.1485 0.02384 
37.5 2.442 0.1505 0.02416 
38.0 ’ 2.461 0.1525 0.02448 
38.5 2.481 0.1545 0.02480 
39.0 2.501 0.1565 0.02510 
39.5 2.522 0.1585 0.02544 
40.0 2.544 0.1606 0.02577 
40.5 2.565 0.1628 0.02612 
41.0 2.587 0.1650 0.02647 
41.5 2.608 0.1672 0.02683 
42.0 » 2.631 0.1694 0.02719 
42.5 2.654 0.1717 0.02755 
43.0 2.677 0.1740 0.02791 
43.5 2.701 0.1764 0.02830 
2.725 0.1788 0.02869 
2.750 0.1812 0.02908 
2.774 0.1837 0.02947 
2.800 0.1862 0.02986 
2.826 0.1889 0.03026 
2.852 0.1913 0.03071 
2.879 0.1940 0.03116 


ia 
- 
= 


SE Se Se 
oaucnon 


4 
4: 
4 
4 
4 
4 


TABLE XIII. 
Loss ON IGNITION = 36.2 PER CENT. 
1 Ib. clinker is obtained from 1.528 lb. dry slurry. 


Moisture content Quantities to produce 1 Ib. clinker. 


of slurry. Tee ee oe a aR a 
Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 


34.0 per cent. 2.315 Ib. 0.1376 gal. 0.02211 cu. ft. 
34.6 2.333 0.1394 _,, 0.02240 
35.0 2.352 0.1412 0.02269 
35.5 2.370 0.1430 0.02298 
36.0 2.388 0.1449 0.02327 
36.5 a 2.407 0.1468 0.02357 
37.0 2.425 0.1487 0.02387 
37.5 2.445 0.1507 0.02419 
38.0 2.465 0.1527 0.02451 
38.5 2.485 0.1547. 0.02483 
39.0 2.504 0.1567 0.02515 
39.5 2.526 0.1587 0.02547 
40.0 2.547 0.1608 0.02580 
40.5 2.569 0.1630 0.02615 
41.0 2.590 0.1652 0.02651 
41.5 2.611 0.1674 0.02687 
42.0 2.634 0.1696 0.02723 
42.5 2.657 0.1719 0.02759 
43.0 2.680 0.1742 0.02795 
43.5 2.705 0.1766 0.02834 
44.0 2.729 0.1790 0.02873 
44.5 2.753 0.1815 0.02912 
45.0 2.778 0.1840 0.02951 
45.5 2.804 0.1865 0.02990 
46.0 . 2.830 0.1890 0.03031 
46.5 2.856 0.1916 0.03075 
47.0 2.882 0.1942 0.03119 
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of slurry. ne 
Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 

a 34.0 per cent. 2.319 Ib. 0.1379 gal. 0.02215 cu. ft. 

: 34.5 a 2.338 ,, 0.1397 ,, 0.02244 _ ,, 
35.0 ms 3.356 ,, 0.1415 ,, 0.02273 __—s, 
35.5 os 2.375 ,, 0.1433 _,, 0.02302 pos 
36.0 7 2.393 ,, 0.1451 ,, 0.02332 ,, 
36.5 9 2.411 ,, 0.1470 ,, 0.02362 ‘ 
37.0 99 2.430 ,, 0.1489 _ ,, 0.02392 a 
37.5 os 2.450 ,, 0.1509 __,, 0.02424 ,, 
38.0 9 2.470 ,, 0.1529 _ ,, 0.02456 __,, 

i 38.5 ‘i 2.489 ,, 0.1549 ,, 0.02488 _—s, 
39.0 9 2.569 ,, 0.1569 _,, 0.02520 __,, 
39.5 %» 2.531 ,, 0.1590 ,, 0.02552 9 
40.0 o 2.552 ,, C.IGE- 0.02585 __,, 
40.5 os 2.574 ,, 0.1633 ,, 0.02620 _—s,, 
41.0 ° 2.595 ,, 0.1655 ,, 0.02656 __s, 
41.5 ” 2.616 ,, 0.1677 ,, 0.02692 _ ,, 
42.0 9 2.639 ,, 0.1699 ,, 0.02728 =, 
42.5 ns 2.662 ,, 0.1722 ,, 0.02764 _ ,, 
43.0 ‘ 2.685 ,, 0.1745 ,, 0.02800 _ ,, 
43.5 4 2.710. 0.1769 _ ,, 0.02839 
44.0 os 2.734 ,, 0.1793 ,, 0.02878 ,, 
44.5 a 2.759 ,, 0.1818 ,, 0.02917, 
45.0 is 2.783 ,, 0.1843 ,, 0.02956 __,, 
45.5 “ 2.809 ,, 0.1868 ,, 0.02996 __,, 
46.0 i 2.835 ,, 0.1893 ,, 0.03036, 
46.5 ee 2.861 ,, 0.1919 ,, 0.03080 =, 
47.0 as 2.888 ,, 0.1945 ,, 0.03125, 

TABLE XV. 


34.5 
35.0 
35.5 
36.0 
36.5 
37.0 
37.5 
38.0 
38.5 
39.0 
39.5 
40.0 
40.5 
41.0 
41.5 
42.0 
42.5 
43.0 
43.5 
44.0 
44.5 
45.0 
45.5 
46.0 
46.5 
47.0 








PREIS TSA re: 





Moisture content 


Moisture content 
of slurry. 





34.0 per cent. 


” 





Loss ON IGNITION = 36.4 PER CENT. 
1 Ib. clinker is obtained from 1.533 lb. dry slurry. 





Lb. wet slurry. 
2.322 Ib. 


2.341 ,, 
2.359 ,, 
2.378 ,, 
2.396 ,, 
2.414 ,, 
2.433 ,, 
2.453 ,, 
2.473 ,, 
2.493 ., 
2.513 ,, 
2.534 ,, 
2.556 ,, 
2.577 ,, 
2.598 ,, 
2.620 ,, 
2.643 ,, 
2.666 ,, 
2.689 ,, 
2.713 ,, 
2.738 ,, 
2.762 ,, 
2.787 ,, 
2.813 ,, 
2.839 ,, 
2.865 ,, 
2.892 


TABLE XIV. 
Loss ON IGNITION = 36.3 PER CENT. 
1 Ib. clinker is obtained from 1.531 lb. dry slurry. 


Quantities to produce 1 Ib. clinker. 





Quantities to produce 1 Ib. clinker. 
Gallons wet slurry. 


0.1380 gal. 


0.1398 
0.1416 
0.1434 
0.1453 
0.1472 
0.1491 
0.1511 
0.1531 
0.1551 
0.1572 
0.1593 
0.1614 
0.1636 
0.1658 
0.1680 
0.1702 
0.1725 
0.1748 
0.1772 
0.1796 
0.1821 
0.1846 
0.1871 
0.1896 
0.1922 
0.1948 


” 
” 
” 
” 
” 
” 
” 
” 
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0.02218 cu. ft. 


0.02247 
0.02276 
0.02305 
0.02335 
0.02365 
0.02395 
0.02427 
0.02459 
0.02491 
0.02523 
0.02556 
0.02589 
0.02624 
0.02660 
0.02696 
0.02732 
0.02768 
0.02804 
0.02843 
0.02882 
0.02921 
0.02960 
0.03000 
0.03040 
0.03685 
0.03130 
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Cubic feet wet slurry. 
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Moisture content 
of slurry. 


34.0 per cent. 


34.5 
35.0 
35.5 
36.0 
36.5 
37.0 
37.5 
38.0 
38.5 
29.0 
39.5 
40.0 
40.5 
41.0 
41.5 
42.0 
42.5 
43.0 
43.5 
44.0 
44.5 
45.0 
45.5 
46.0 
46.5 
47.0 


CEMENT AND CEMENT 


Loss ON IGNITION = 36.5 PER CENT. 
1 Ib. clinker is obtained from 1.535 Ib. dry slurry. 


TABLE XVI. 


MANUFACTURE 


Quantities to produce 1 Ib. clinker. 


Lb. wet slurry. 


2.326 Ib. 


2.344 
2.362 
2.381 
2.399 
2.418 
2.436 
2.456 
2.476 
2.496 
2.516 
2.537 
2.559 
2.580 
2.602 
2.624 
2.646 
2.669 
2.692 
2.717 
2.742 
2.766 
2.791 
2.817 
2.843 
2.869 
2.896 





Gallons wet slurry. 


0.1383 gal. 


0.1401 
0.1419 
0.1437 
0.1456 
0.1475 
0.1494 
0.1514 
0.1534 
0.1554 
0.1574 
0.1594 
0.1615 
0.1637 
0.1659 
0.1681 
0.1704 
0.1727 
0.1750 
0.1774 
0.1799 
0.1824 
0.1849 
0.1874 
0.1899 
0.1925 
0.1951 


” 


0.02222 
0.02251 
0.02280 
0.02309 
0.02338 
0.02368 
0.02398 
0.02430 
0.02463 
0.02496 
0.02529 
0.02562 
0.02595 
0.02630 
0.02665 
0.02700 
0.02735 
0.02771 
0.02807 
0.02846 
0.02885 
0.02925 
0.02965 
0.03005 
0.03045 
0.03089 
0.03134 
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Cubic feet wet slurry. 


cu. ft. 





Moisture content 
of slurry. 


34.0 per cent. 


34.5 
35.0 
35.5 
36.0 
36.5 
37.0 
37.5 
38.0 
38.5 
39.0 
39.5 
40.0 
40.5 
41.0 
41.5 
42.0 
42.5 
43.0 
43.5 
44.0 
44.5 
45.0 
45.5 
46.0 
46.5 
47.0 


Loss ON IGNITION = 36.6 PER CENT. 
1 Ib. clinker is obtained from 1.538 lb. dry slurry. 





2.349 
2.367 
2.385 
2.404 
2.422 
2.441 
2.461 
2.481 
2.501 
2.521 
2.542 
2.564 
2.585 
2.607 
2.627 
2.652 
2.675 
2.698 
2.722 
2.747 
2.771 
2.796 
2.822 
2.848 
2.875 
2.901 





Lb. wet slurry. 


2.330 Ib 


TABLE XVII. 


Quantities to produce 1 Ib. clinker. 


— 








Gallons wet slurry. 


0.1386 gal. 


0.1404 
0.1422 
0.1440 
0.1458 
0.1477 
0.1496 
0.1516 
0.1536 
0.1556 
0.1576 
0.1597 
0.1618 
C.1640 
0.1662 
0.1685 
0.1708 
0.1731 
0.1754 
0.1778 
0.1802 
0.1827 
0.1852 
0.1877 
0.1902 
0.1928 
01954 





0.02226 
0.02255 
0.02284 
0.02313 
0.02343 
0.02373 
0.02403 
0.02435 
0.02467 
0.02499 
0.02532 
0.02565 
0.02598 
0.02634 
0.02670 
0.02706 
0.02742 
0.02778 
0.02814 
0.02853 
0.02892 
0.02931 
0.02970 
0.03009 
0.03049 
0.03094 
0.03139 


Cubic feet wet slurry. 


cu. ft. 








i 
i 


eRe 
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TABLE XVIII. 
Loss ON IGNITION = 36.7 PER CENT. 
1 Ib. clinker is obtained from 1.540 Ib. dry slurry. 











Moisture content Quantities to produce 1 Ib. clinker. 
of slurry. So ee ee eg) eT et eee eee mee eo pe on ae oe eee cee oe eee 
Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 

34.0 per cent. 2.332 Ih. 0.1387 gal. 0.02228 cu. ft. 
34.5 ‘a 2.352 ,, 0.1405 ,, 0.02257 ‘- 
35.0 ie 2.370 ,, 0.1423 _ ,, 0.02286 . 
35.5 - 3.389 ,, @.1468 a. 0.02316 :9 
36.0 9 2.407 ,, 0.1460 ,, 0.02346 ; 
36.5 i 2.426 ,, 0.1479 _ ,, 0.02376, 
37.0 oe 2.444 ,, 0.1498 _,, 0.02406 , 
37.5 2 2.464 ,, 0.1518 _,, 0.02438 __—s, 
38.0 ‘ 2.484 ,, 0.1538 ,, 0.02470, 
38.5 a 2.504 ,, 0.1558, 0.02502 
39.0 ve 2.524 ,, 0.1578 =, 0.02535 99 
39.5 ‘ma 2.546 ,, 0.1599 ,, 0.02568 sy, 
40.0 ‘a 2.567 ,, 0.1620 = ,, 0.02601 Po 
40.5 a 2.589 ,, 0.1642 ,, 0.02637 —s, 
41.0 + 2.610 ,, 0.1664 _ ,, 0.02673 —s,,, 
41.5 vs 2.632 ,, 0.1687 ,, 0.02709 i, 
42.0 9” 2.655 ,, Gite .. 0.02745, 
42.5 os 2.678 >», 0.1733 _—,, 0.02781 ,, 
43.0 9 Bet ce 0.1756 ,, 0.02817 ” 
43.5 os 2.726 ,, 0.1780 ,, 0.02856 __,, 
44.0 * 2.750 ,, 0.1804 ,, 0.02895 o 
44.5 a 2.775 |, 0.1829 ,, 0.02934 ,, 
45.0 99 2.800 ,, 0.1854 ,, 0.02974 i, 
45.5 sa 2.826 ,, 0.1879 ,, 0.03014 9 
46.0 as 2.852 ,, 0.1904 ,, 0.03054 _ —,, 
46.5 oi $.8T8: x 0.1931 ,, 0.03099 __—s«, 
47.0 am 2.906 ,, 0.1958 ,, 0.03145 __,, 








TABLE XIX. 
Loss ON IGNITION = 36.8 PER CENT. 
1 Ib. clinker is obtained from 1.542 lb. dry slurry. 


























Moisture content Quantities to produce 1 Ib. clinker. 
of slurry. ; : : “ 
Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 
34.0 per cent. 2.335 Ib. 0.1389 gal. 0.02230 cu. ft. 
34.5 ra 2.365 ,, 0.1407 ,, 0.02259 
35.0 in 2.373 ,, 0.1425 ,, 0.02288 _ ,, 
35.5 ¢ 2.392 ,, 0.1443 ,, 6.02318 9 
36.0 pn 2.410 ,, 0.1462 ,, 0.02348 oe 
36.5 i 2.429 ,, 0.1481 ,, 0.02378 _ =s«, 
37.0 re 2.447 ,, 0.1500 = ,, 0.02408 ,, 
37.5 ve 2.467 ,, 0.1520 _ ,, 0.02440 oe 
} 38.0 os 2.487 ,, 0.1540 ,, 0.02473 os 
3 38.5 s 2.507 ,, 0.1560 ,, 0.02506 __—s«,, 
; 39.0 as 2.527 ,, 0.1581... 0.02539 __—s«, 
: 39.5 si 2.549 ,, 0.1602 ,, 0.02572 ,, 
40.0 o6 2.571 ,, 0.1623 ,, 0.02605 _ ,, 
40.5 “a 2.592 ,, 0.1645 ,, 0.02641 _ i, 
41.0 9 2.614 ,, 0.1667 ,, 0.02677 _—s«, 
41.5 ee 2.635 ,, 0.1689 ,, 0.02713 ,, 
42.0 a 2.658 ,, O.REES | ‘ss 0.02749 ,, 
42.5 re 2.682 ,, 0.1735 ,, 0.02785 __,, 
43.0 * 2.705 ,, 0.1758 =, 0.02821 ,, 
43.5 ‘a 2.729 ,, 0.1782 ,, 0.02860 ,, 
44.0 Pa 2.754 55 0.1807 ,, 0.02899 ,, 
44.5 ss 2.779 ., 0.1832 ,, 0.02938 _ ,, 
45.0 i 2.803 ,, 0.1857, 0.02978 ,, 
es 45.5 pe 2.830 ,, 0.1882 ,, 0.03018 ,, 
46.0 o 2.856 ,, 0.1907 _ ,, 0.03058 _ _,, 
46.5 + 2.882 ,, 0.1934 ,, 0.03103 ,, 
47.0 a 2.910 ,, 0.1961 ,, 0.03149 ,, 
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CEMENT AND CEMENT 


Loss ON IGNITION = 36.9 PER CENT. 


TABLE XX. 


MANUFACTURE 


1 Ib. clinker is obtained from 1.545 lb. dry slurry. 
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Molsture content | 


Quantities to produce 1 Ib. clinker. 











lurry. aa 
ee | Lb. wet slurry. Gallons wet slurry. Cubic feet wet slurry. 
34.0 per cent. 2.340 Ib. 0.1391 gal. 0.02236 cu. ft. 
34.5 » 2.369 ,, 0.1409 __,, 0.02265 _ _,, 
35.0 — 2.378 ,, 0.1427 ,, 0.02294 ,. 
35.5 a 2.396 ,, 0.1446 ,, 0.02324 ,, 
36.0 ” 2.415 ,, 0.1465, 0.02354, 
36.5 9 2.433 ,, 0.1484 ,, 0.02384 —,, 
37.0 ye 2.452 ,, 0.1503 _,, 0.02414 _ ,, 
37.5 * 2.472 ,, 0.1523 _,, 0:02446 ,, 
38.0 oe 2.492 ,, 0.1543 —,, 0.02478 =, 
38.5 ¥ $.619 ., 0.1563 ,, 0.02511 _ ,, 
39.0 Se 2.532 ,, 0.1584 ,, 0.02544 _—s,, 
39.5 o 2.554 ,, 0.1605 _,, 0.02577 _—sé, 
40.0 oe 2.576 ,, 1626, 0.02610, 
40.5 Ps 2.597 ,, 0.1648 ,, 0.02646, 
41.0 o 2.619 ,, 0.1670 ,, 0.02682 __—s 
41.5 ~ 2.640 ,, 0.1692 ,, 0.02718 ,, 
42.0 os 2.664 ,, 0.1716 ., 0.02754 ,, 
42.5 oo 2.687 ,, 0.1738 ,, 0.02790 __—,, 
43.0 ~ 2.710 ,, 0.1761 _—s,, 0.02826 __—s,, 
43.5 »» 3.735 ,, 0.1786, 0.02865 _ 
44.0 “ 2.759 ,, 0.1811 _ ,, 0.02904 ,, 
44.5 = 2.784 ,, 0.1836 _,, 0.02944 _ ,, 
45.9 ne 2.809 ,, 0.1861 ,, 0.02984 _ ,, 
45.5 ne 2.835 ,, 0.1886 sz, 0.03024 _ ,, 
46.0 os 2.861 ,, 0.1911 ,, 0.03064 ,, 
46.5 os 2.888 ,, 0.1937 ,, 0.03109 
47.0 ss 2.915 ,, 0.1963 ,, 0.03154 _—s,, 
TABLE XXI. 


Loss ON IGNITION = 37.0 PER CENT. 


1 Ib. clinker is obtained from 1.547 Ib. dry slurry. 





Moisture content 








of slurry. 
Lb. wet slurry. 

34.0 per cent. 2.343 Ib. 
34.5 a 3.373 ,, 
35.0 Je 2.381 ,, 
35.5 be 2.399 ,, 
36.0 oe 2.418 ,, 
36.5 ms 2.437 ,, 
37.0 es 2.455 ,, 
37.5 ee 2.475 ,, 
38.0 ea 2.495 ,, 
38.5 os 2.515 ,, 
39.0 és 2.541 ,, 
39.5 * 2.557 ,, 
40.0 ae 2.579 ,, 
40.5 te 2.601 ,, 
41.0 - 2.622 ,, 
41.5 ee 2.644 ,, 
42.0 ”» 2.667 ,, 
42.5 ani 2.690 ,, 
43.0 ‘i 8.713 .,, 
43.5 re 2.738 ,, 
44.0 ” 2.763 ,, 
44.5 9 2.788 ,, 
45.0 af 2.812 ,, 
45.5 oe 2.839 ,, 
46.0 nn 2.865 ,, 
46.5 ii 2.891 ,, 
47.0 *» 2.919 


Quantities to produce 1 Ib. clinker. 





0.1393 
0.1411 
0.1429 
0.1448 
0.1467 
0.1486 
0.1505 
0.1525 
0.1545 
0.1565 
0.1586 
0.1607 
0.1628 
0.1650 
0.1672 
0.1694 
0.1717 
0.1740 
0.1763 
0.1788 
0.1813 
0.1838 
0.1863 
0.1888 
0.1914 
0.1940 
0.1966 


gal. 


Gallons wet slurry. 


0.02239 
0.02268 
0.02297 
0.02327 
0.02357 
0.02387 
0.02417 
0.02449 
0.02481 
0.02514 
0.02547 
0.02580 
0.02613 
0.02649 
0.02685 
0.02721 
0.02757 
0.02793 
0.02830 
0.02869 
0.02908 
0.02948 
0.02988 
0.03028 
0.03068 
0.03113 
0.03159 


Cubic feet wet slurry. 


cu. ft. 








: 
is 
B 
ie 
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Variations in Thermal-Expansion Coefficients 


of Portland Cements. 


WRITING in a recent number of “‘ Engineering News-Record,” Mr. S. L. Myers, 
Chief Chémist of the South-western Portland Cement Co., Texas, says: 

Most investigators who have made studies of the thermal expansion of 
Portland cement and its products have found the thermal coefficient of concrete 
to be about 0.0000055 and of neat cement about 0.0000080 per degree F. While 
the coefficient of concrete varies with the kind of aggregate, richness of mix 
and quantity of water used, and to a small extent with the storage conditions 
following hardening, the coefficient 0.0000055 is reasonably close to an average. 
Hardened neat cement, however, usually has a coefficient considerably above 
0.0000080, and the low figures previously given by investigators may be due to 
skrinkage during the test. If a neat cement or concrete specimen is not protected 
by an airtight cover while under test, shrinkage will occur due to loss of moisture 
unless the humidity of the air approaches 100 per cent. ; even in the latter case, 
if higher than normal atmospheric temperatures are used, shrinkage will occur. 
Neat cements are more sensitive to this condition than mortars or concrete. 

In some recent tests to determine the effect of composition and storage con- 
ditions on the coefficient. for cement, all specimens were I in. square by 13} in. 
long, sealed in thin copper foil which did not restrain the expansive movement 
of the test bar. The expansion and contraction of the test piece were measured 
by an Invar micrometer, using a microampere current to register contact ; 
readings could be duplicated to the nearest 0.0001 in. 

According to the accompanying tabulation, the thermal coefficient of expansion 
appears to increase in the following order : dicalcium silicate, tricalcium aluminate, 
tetra calcium alumino ferrite, tricalcium silicate, the latter having more than 
twice the value of the first-named coefficient. The coefficients also appeared to 
increase with time, as the three examples given in Table I show. 


TABLE I. 


3 days I week 

Standard cement ee ars .+ ©,0000072 0.0000079 
High-silica cement re a .. 0.0000066 0.0000068 
High-lime cement a ‘a +. ©,OOOOIOI 0.0000103 

I month 6 months 9 months 
Standard .. +.  0,0000103 0.0000108 0.00001 18 
High-silica .. -. 0,0000081 0.0000099 0©.0000099 
High-lime .. 0.0000106 0©.0000107 0.00001 09 


The increase of coefficient with time appears to be associated with the moisture 
condition of the neat bars, because the coefficient of bars having a high coefficient 
at nine months is lowered to values approaching the coefficient in early periods 
upon soaking the bar in water for a few days. Also, if the neat cement bars are 
stored in a dry atmosphere, their coefficient is increased, as indicated by the 
following example for standard cement : 


Average 9 months .. fl -+ 0.0000093 
In CaCl, desiccator 1 week... .. 0.0000080 
In steam I week 0.0000066 
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TABLE II.—THERMAL COEFFICIENTS OF EXPANSION FOR NEAT CEMENTS 


Per cent. cement minerals 

C,AF CA C,S C;S Coefficient 
Gamma dicalcium silicate .. és — — 98.0 — 0.0000052 
High tricalcium aluminate .. ae 4-13 32.10 0.0 57-75 0,0000068 
Tetra calcium alumino ferrite ss 69.0 — — — 0.0000063 
Standard cement... — ah 8.80 9.20 15.0 58.0 . 0.0000093 
High silica .. a a 5-65 5.58 46.85 34.86 0.0000078 
High early strength . ae o> S050 12.00 3.60 66.23 0.0000108 
White cement i ee 1.40 12.50 41.50 33.00 0.0000104 
High iron, high os. Pe os | SB e 3.83 6.49 68.79 0.0000092 
Low tricalcium silicate aa on 5:53 3.49 54-51 28.89 0.000007 3 
High tricalcium silicate - ae 7:97 8.81 5-75 69.34 0.00001 16 
High silica, low R03 ba Be 5-17 3.68 59.75 33-25 0.0009097 
Very high C,S ; Rt ai 7.90 8.89 4:17 70.62 0.0000118 
High R,Os, low lime. es sen eae 14.54 56.00 0.0 0.0000054 


In the case “a steam treatment, low-coefficient cements are only slightly 
lowered, while cements with a high coefficient are lowered into the same coefficient 
range as low-lime or higher-acid cements. 

The drying out of neat cement bars with age may have been due to the slow 
escape of moisture through the copper envelope, or it may be due to absorption 
of free moisture by the hydrating grains of cement. In making a bar of neat 
cement for these tests, all pastes were brought to normal consistency with very 
little more water than is required for hydration. 

That the thermal coefficient of neat cement, and to a lesser degree of concrete, 
varies with age and storage conditions fits in with the view that the concrete 
cement paste after hardening contains a network of capillaries, where there is a 
direct relation between capillary diameters, the hygrometric state of the air, and 
the tension exerted on the capillary walls. Freyssinet has shown that these 
capillary tensions correlate the phenomena of plastic flow, shrinkage and thermal 
expansion. 


Progress in Rotary Cement Kilns. By H. Jordan. Zement, pp. 719, 
732, 1934.—This article reviews recent patents relating to rotary kilns for cement 
burning, and is concerned chiefly with those that give a good heat exchange 
between gases and raw material. 

Residue from the Manufacture of Aluminium Chloride as a Pozzolanic 
Material. By P. P. Budnikoff. Zement, p. 749, 1934.—The manufacture of 
aluminium chloride from kaolin is based on the formula 

Al,03.2SiO, + 3CO + 3Cl, = 2AlCl, + 3CO, + 2Si0, 

at 1,000 to 1,150 deg. C. The silica is a waste product which forms a good 
pozzolanic material, and when mixed with Portland cement it gives excellent 
strengths when subjected to the action of mineral waters. Its composition is 
SiO, 88 to 96 per cent., Al,O, 12 to 4 per cent., FeO, and CaO traces, soluble silica 
12.5 per cent. The colour is white, and when mixed with Portland cement in 
the proportions of 70 per cent. pozzolana to 30 per cent. cement it gives white 
cement with a strength for 3:1 mortar of 18.4 kg. per sq. cm. at 28 days as 
against 26.8 kg. per sq. cm. for the Portland cement mortar. Its advantage is 
its cheapness. 
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Recent Patents Relating to Cement. 


Cements. 


421,819. Cement Process Corporation, 
19, Dover Green, Dover, Delaware, 
U.S.A. (Assignees of Blank, A. J., Puebla, 
Mexico). June 22, 1933. 

A process for producing cement con- 
sists in mixing lime and finely divided 
siliceous or argillaceous materials in the 
presence of sufficient water to ensure 
hydration of all the quicklime present 
and to ensure the presence of free water 
throughout the mixing operation, main- 
taining the mixture at a controlled 
elevated temperatuze from about 100 to 
400 deg. C. sufficient to produce reactions 
between the lime and the silica and, 
while continuing to provide a limited 
quantity of water, continuing the mixing 
under the controlled temperature con- 
ditions until a product having hydraulic 
properties is produced. The time taken 
may vary from a few minutes to an hour 
or more according to the temperatures 
employed and the fineness of grinding of 
the raw materials. The lime may be 
quicklime, hydrated lime, or air-slaked 
lime, and the non-calcareous component 
may be silica sand, siliceous earths, e.g., 
diatomaceous earth, tripoli, clay and 
other argillaceous and argillocalcareous 
material generally known to be suitable 
as the material for supplying the siliceous 
and aluminous components in Portland 
cement manufacture and in which the 
proportion of siliceous constituents is 
large compared with the aluminous con- 
stituents. The mixing may be accom- 
panied by grinding throughout the 
process. Portland cement or Portland 
cement clinker may be added during the 
mixing or mixing and grinding operation 
in varying amounts according to the 
nature of the product desired. An 
addition of 10 to 20 per cent. by weight 
of the mixture results in a satisfactory 
masonry or stuccoing cement, a mixture 
containing 65 per cent. of Portland 
cement is comparable to a high-grade 
Portland cement, and one containing 70 
to 90 per cent. has the characteristics of a 
super cement. Accelerating agents may 
be added, e.g., sodium chloride, calcium 
chloride, sodium hydroxide and tannic 
acid, and also waterproofing-agents, e.g., 
rosin. 


Cements. 


422,359. Potts, H. E., 12, Church 
Street, Liverpool.—(Soc. des Ciments du 
Congo, 13, Rue Brederode, Brussels.) 
Oct. 9, 1933. 

A chloride, particularly calcium chlo- 
ride, or chlorine gas in an amount not 
exceeding 0.5 per cent., is added to 
cement raw materials before burning. 
The chlorine takes part in a cycle of 
reactions, but some is lost and the 
amount necessary to be added is deter- 
mined by analysis of the exit gases. It is 
stated that such an addition facilitates 
clinkering, preserves the refractory linings, 
and produces an easily ground clinker. 

The Specification comprises also the 
simultaneous manufacture of hydro- 
chloric acid by introducing steam to the 
kiln. 





Cements. 


423,104. Basset, L. P., 7, Rue Mon- 
taigne, Paris. July 21, 1933. 

In the process for the simultaneous 
manufacture of iron or steel and Portland 
cement or hydraulic lime as described in 
Specification 368,312, the process is 
carried out at a temperature sufficient to 
melt the metal then permitting the metal 
to be tapped separately from the cement, 
etc., and the ingredients crushed to a 
lesser degree of fineness than in the 
aforementioned process and used in the 
dry state. A Portland cement prepared 
by the process comprises 19.88 per cent. 
of silica, 8.0 per cent. of alumina, 64.15 
per cent. of lime and 7.97 per cent. of 
other ingredients. 





Cements. 


418,786. Wieland, G., 34, Steglitzer 
Strasse, Lichterfelde, Berlin. Nov. 17, 
1933. 

Artificial natrolite obtained as a by- 
product in the production of alumina 
from bauxite is added to lime or cement. 
The addition imparts hydraulic pro- 
perties to non-hydraulic limes, and high 
initial strength and high tensile strength 
to hydraulic limes and cements, e.g., 
Portland cement, and to mixtures of 
lime and cement. 
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PATENT. 


The Proprietor of British Patent No. 
372,044 relating to a ‘‘ Process for Pro- 
ducing an Improved Lime Suitable for 
Constructional Purposes’’ is desirous of 
securing the full commercial development 
of the invention in this country either by 
sale of the Patent outright or by the 
grant of licences to work thereunder. 
Interested parties should communicate 
in the first instance with Eric Potter & 
Clarkson, 3, Staple Inn, London, W.C.1. 


Cements. 

420,756. Jorgensen, M. Vogel-, 24, 
Bulowsvej, Frederiksberg, near Copen- 
hagen. June 7, 1933. 

A process for the treatment of cement 
clinker comprises grinding the clinker in 
the usual way to the normal degree of 
fineness, separating the ground clinker 
into two or more portions, and then 
adjusting the granular and chemical 
characteristics of each fraction to produce 
two cements so that each has a setting 
time complying with the standard speci- 
fication. The setting time of the fine 
fraction requires to be retarded, and this 
is effected by the addition of calcium 
sulphate or calcium chloride either before 
or after grinding. The setting time of 
the coarse fraction requires to be accele- 
rated and this is effected either by 
subjecting it to further grinding or by 
the addition of the required amount of 
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fine material. The separation of the 
original cement into two portions is 
preferably effected in an air separator. 
In an example a normal cement was 
separated into two fractions, the finer 
portion consisting essentially of grains 
under 30 microns constituting 20 per cent. 
of the total amount of the cement; 
5.5 per cent. of ground gypsum was added 
to the fine portion and a high-grade, 
rapid-hardening cement was obtained. 
To the coarse portion, of which 45 per 
cent. consisted of grains of less than 
30 microns, 3 per cent. of ground gypsum 
was added. This gives a slow setting 
cement which after renewed grinding 
became of similar quality to a normal 
Portland cement. 


Concretes. 

420,217. Trief, V., Deux-Acren, near 
Lessines, Belgium. May 31, 1934. 

A process for the manufacture of 
hydraulic binding materials having granu- 
lated blast furnace slag as a base, in 
which the less active constituents and the 
more active constituents are ground 
separately, the less active constituents 
being ground by the wet method and the 
more active constituents being ground by 
the dry method and only added to the 
paste of the less active constituents at 
the moment of utilisation. The less 
active constituents are slag and sulphatic 
materials, and the more active con- 
stituents are Portland and like cements. 
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